The purpose of this study was to evaluate the performance of half-dose chest CT using an iterative reconstruction technique in patients with lung malignancies. Methods: The Dual-source CT scans were obtained and half-dose datasets were reconstructed with 5 different strengths in 38 adults with lung malignancies. Two radiologists graded subjective image quality; noise, contrast and sharpness at the central/peripheral lung, mediastinum and chest wall of the reconstructed half-dose images, compared with those of standard-dose images, using a three-point scale. A lesion assessment; lesion conspicuity and diagnostic confidence, was also performed. The quantitative image noises; contrast-to-noise ratio (CNR) and signal-to-noise ratio (SNR) were measured and compared with those of standard-dose images. Results: The subjective image noise in the half-dose images was less than that of the standard-dose images. The contrast in strengths 2 to 5 was superior, the sharpness of the lung parenchyma in strengths 3 to 5 was inferior, and the CNR/SNR in all strengths were higher than those of standard-dose images (P < 0.05). The improvement of subjective image noise and contrast, the decrease in sharpness, were correlated with strength level (P < 0.05). The lesion conspicuity in half-dose images of strengths 4 and 5 was decreased. The diagnostic confidence of the half-dose images of all strengths was comparable to that of the standard-dose images (P < 0.05). Conclusions: Half-dose chest CT images using an iterative reconstruction technique show decreased image noise, increased contrast, and diagnostic confidence comparable to standard-dose images. Images reconstructed with strength 2 and 3 appear to be the optimal choice in clinical practice.
Over the past decade in South Korea, the annual number of computed tomography (CT) examinations has increased from approximately 1.7 million in 2003 to 4.8 million in 2009. 1 The patient radiation dose from CT is the highest of all imaging studies, with CT contributing more than 40% of the estimated collective effective radiation dose to the population from medical imaging. 2 In patients with lung malignancy, in whom radiation exposure poses a worrisome risk, chest CT is performed repeatedly to evaluate primary and metastatic lesions. The high inherent contrast between inhaled air and the lung parenchyma should theoretically allow a reduction in radiation dose without compromising image quality.
Although the radiation dose can be reduced with scanner technology, low-dose CT images have increased noise compared to standard-dose CT.
Recently, an alternative mathematical algorithm called iterative reconstruction has been developed to reduce image noise. The iterative reconstruction method, which is the reference method in nuclear medicine to reconstruct images, is being increasingly used with CT scans. 3 There are already several commercial iterative reconstruction algorithms available for clinical use, such as iterative reconstruction in image space (IRIS; Siemens Medical Systems, Erlangen, Germany), adaptive statistical iterative reconstruction (ASIR; GE Healthcare, Waukesha, WI, USA), and adaptive iterative dose reduction (AIDR; Toshiba Medical System, Otawara, Japan). [4] [5] [6] Sinogram affirmed iterative reconstruction (SAFIRE) is a second-generation variant of iterative reconstruction which has the unique feature of using two iteration reconstruction loops: one in the raw data domain to reduce artifact and the other in the image domain to reduce noise. Previous studies have reported that SAFIRE maintains CT image quality at low doses of radiation in coronary and other types of angiography. [6] [7] [8] However, 5 different strengths of iteration are used to reduce noise in SAFIRE. Few studies had been conducted to evaluate the differences between the 5 different reconstruction strengths.
The purpose of this study was to evaluate the performance of half-dose chest CT using an iterative reconstruction technique based on the raw data named Sinogram Affirmed Iterative Reconstruction (SAFIRE) and to determine the optimal strength images in patients with primary or metastatic lung malignancies.
MATERIALS AND METHODS

Patients
Institutional review board approval was ob- 
CT Data Acquisition
All CT scans were obtained in the supine posi- 
Image Reconstruction
Image Analysis and Evaluation
RESULTS
Subjective Analysis
Moderate inter-observer agreement was noted between the two independent radiologists (simple ĸ coefficient, 0.51 ; P < 0.05). Intra-observer agreement was moderate (simple ĸ coefficient, 0.48; P < 0.05) determined by reader 1, who was blinded to the previous reconstructed half-dose image information.
The mean subjective image noise, sharpness, contrast, and lesion assessment scores of standard-dose and five subsets of half-dose images reconstructed with SAFIRE are summarized in (Table   1 ). The score above 1 means the subjective factor is better and the score less than 1 means the sub- sharpness of the lung parenchyma and lesion conspicuity ( Fig. 2 ).
Quantitative Analysis
The SNR and CNR of standard-dose and reconstructed half-dose images are presented in (Table 3) 
DISCUSSION
The increase in CT use has raised concerns regarding its carcinogenic potential from irradi-ation of the thorax. In recent years, many clinicians and radiologists have begun to use low-dose chest CT for screening and diagnostic purposes.
However, reductions in radiation dose result in the strongest noise reduction. 6, 7, 15 This study demonstrates that half-dose CT images reconstructed using SAFIRE were superior to standard-dose images in regards to subjective im- This study found that the sharpness of the 16, 17, 19 These differences may be influenced by body mass index (BMI), given that image noise is higher in patients with higher BMIs. 25 The mean BMI in previous studies is slightly higher than in our study.
Taken together, the results of this and previous studies suggest that S3 is the optimal strength for half-dose SAFIRE chest CT.
This study has several limitations. First, all CT scans were obtained with intravenous contrast, which provides higher signal-to-noise and contrast-to-noise ratios than non-contrast images.
Second, the standard-dose images and half-dose images with SAFIRE were reconstructed with different kernels. A slightly higher B-value was used in standard-dose images, which causes image mottling and graininess. Third, ground-glass opacities were not evaluated in this study and remain to be investigated. Fourth, the mean patient BMI was relatively low, likely related to their underlying malignancies, which limits the generalizability of our results to patients with higher BMIs. Future studies would benefit from a larger patient population that includes obese patients. 
